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"High La t i tude  Geophysical Data" i s  published by 
t h e  I n s t i t u t e  w i t h  t h e  o b j e c t i v e  of p re sen t ing  
c u r r e n t  geophysical d a t a  r e l a t e d  t o  p o l a r  iono- 
s p h e r i c  a c t i v i t y .  Because of t h e  r e sea rch  na tu re  
of t h e  I n s t i t u t e ' s  program, t h e  t y p e  of material 
presented  and the experimental  and s c a l i n g  methods 
v .  
may be novel and are s u b j e c t  t o  change. 
methods a r e  descr ibed  i n  s u f f i c i e n t  d e t a i l  t o  
Thus t h e  
a s s u r e  co r rec t  i n t e r p r e t a t i o n  of da t a .  
V. P. Hessler, Ed i to r  
30 MC/S COSMIC NOISE LEVEL 
R .  Par thasara thy  
Assoc. Professor  of Physics 
and 
J .  L. Hook 
Ass i s t an t  Geophysicist  
This  s e c t i o n  c o n s i s t s  of reproduct ions of t h e  cosmic r a d i o  noise  l e v e l  a t  30 
Mc/s, monitored a t  Col lege ,  Alaska (64.65'~, 256.56'E, geomagnetic). 
The zen i th  d i r e c t e d  antenna i s  a p a i r  of c rossed ,  3-element Yagis,  responding 
t o  t h e  noise  i n  t h e  r i g h t  c i r c u l a r  mode. The beam has approximate r o t a t i o n a l  
symmetry, wi th  about 60 degrees  between half-power po in t s .  
r ece ive r  system i s  c a l i b r a t e d  a t  1 . 0 ,  2.0, 3 .0 ,  4.0 and 5.0 milliamp Of t h e  
diode p l a t e  c u r r e n t .  
The power l i n e a r  
The v a r i a t i o n  of t h e  no i se  l e v e l  a t  Col lege i s  pr imar i ly  due t o  t h e  v a r i a t i o n  
of t he  p r e c i p i t a t i n g  a u r o r a l  p a r t i c l e s .  
t h e s e  primary p a r t i c l e s  ( e l ec t rons  and pro tons)  t h a t  a r e  of immediate re levance 
to t h e  luminosi ty  of t h e  a u r o r a l  d i sp l ays  are about a few k i l o v o l t s ,  and t h a t  
t h e  i n t e g r a l  energy spectrum of t h e  f l u x  expressed as  a power law of t h e  energy 
is  cha rac t e r i zed  by an  exponent,  minus y , t h e  y vary ing  from about two t o  f i v e .  
It i S  a l s o  known from observa t ions  a t  37 MC/S wi th  antenna beams comparable t o  
tl-- angular  dimensions of t h e  d i sp lays  ( i .e .  , a few degrees i n  the  meridian 
P lane)  t h a t ,  i n  gene ra l ,  t he  radiowave absorp t ion  i n  any d i r e c t i o n  i s  only 
Poor ly  s p e c i f i e d  by t h e  luminosi ty  of t he  d isp lay .  
a s i n g l e  frequency i s  not capable  of spec i fy ing  t h e  he ight  d i s t r i b u t i o n  Of 
i o n i z a t i o n  r e spons ib l e  f o r  t h e  abso rp t ion ,  and hence t h e  energ ies  Of the  P r imary  
Par t ic les .  Simultaneous absorp t ion  da ta  i n  a number of frequencies i n  t h e  
and VHF band have,  t h e r e f o r e ,  been u t i l i z e d  i n  t h e  past  f o r  der iv ing  the  ion i -  
z a t i o n  p r o f i l e  as a func t ion  of h e i g h t  over College.  The der ived p r o f i l e s  
suggest  t h a t  t h e  VHF abso rp t ion  i s  dominantly con t ro l l ed  by t h e  high energy 
t a i l  (20 kev < E < 100 kev)  of the  p r e c i p i t a t i n g  e l ec t rons .  
The recording and reproduct ion  of t h e s e  t r a c e s  is  f i n a n c i a l l y  supported by 
the National Aeronautics and Space Adminis t ra t ion  under Contract  5-3595 
It is  known t h a t  t h e  energ ies  Of 
The radiowave absorp t ion  a t  
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30 MC/S COSMIC NOISE 
TELLURIC CURRENT ACTIVITY 
V. P.  Hess le r  
Profess o r  of Ge ophys i c  s 
The e l e c t r o d e  f i e l d  i s  loca ted  south of t h e  Geophysical I n s t i t u t e  Ba l l a ine  
Lake F i e l d  s i t e  (64'51" and 147"SO'W geographic and 64"37'N and 256"30'E 
geomagnetic). 
g raph ic  meridian.  
The 200 meter spaced e l e c t r o d e s  a r e  a l igned  i n  t h e  N-S geo- 
N-S t e l l u r i c  cu r ren t  records .  These records  a r e  made on an L&N Speedomax 
reco rde r ,  wi th  a 5 second f u l l  s ca l e  response r a t e ,  a t  3 i n l h r  and a t  
1000 mv/km f u l l  s c a l e  range. 
t o  be l i n e a r l y  po la r i zed  (N 35"W geographic a t  t h i s  s i t e )  t h e  N-S t r a c e  alone 
g ives  a good i n d i c a t i o n  of the  t o t a l  a c t i v i t y .  These t e l l u r i c  records  always 
c a r r y  much more f i n e  s t r u c t u r e  than t h e  corresponding magnetograms and thus  
a r e  a more s e n s i t i v e  i n d i c a t o r  of ionospher ic  a c t i v i t y .  
Since the  t e l l u r i c  p e r t u r b a t i o n  v e c t o r  tends 
N-S t e l l u r i c  amplitude a c t i v i t y .  
va lues  of a r i t h m e t i c  ranRe i n  a manner similar t o  t h a t  used i n  s c a l i n g  nag- 
The N-S t e l l u r i c  trace i s  sca l ed  f o r  hour ly  
- 
n e t i c  K-indices.  By range i s  meant t h e  d i f f e r e n c e  between the  g r e a t e s t  
p o s i t i v e  and negat ive  depar ture  from an a r b i t r a r i l y  ass igned  ze ro  t r a c e  ( the  
d i u r n a l  v a r i a t i o n  a t  Col lege i s  n e g l i g i b l e  i n  comparison with t h e  d is turbance  
phenomena). Monthly c o r r e l a t i o n  c o e f f i c i e n t s  between magnetic A f i g u r e s  and 
t e l l u r i c  amplitude s c a l i n g s  a r e  always c l o s e  t o  0.95. Thus t h e  t e l l u r i c  am-  
p l i t u d e  a c t i v i t y  s c a l i n g s  presented h e r e i n  are an index of ionospher ic  
a c t i v i t y  similar t o  t h e  K-indices,  bu t  i n  more d e t a i l  s i n c e  the  s c a l i n g s  a re  
a r i t h m e t i c  and hour ly  i n  Contrast  t o  t h e  3-hourly quas i - logar i thmic  K-indices.  
T e l l u r i c  f l u c t u a t i o n  a c t i v i t y .  The f l u c t u a t i o n  count i s  made on the  Same 
r eco rde r  as t h e  N-S t r a c e .  The equipment c o n s i s t s  of a 10-point  s tepping  
r e l a y ,  a c l u t c h  dr iven  microswitch, and an opera t ions  pen a t t ached  t o  t h e  
recorder .  The switch i s  c losed  as  t h e  pen s ta r ; s  upsca le  2nd opens a s  i t  
s ta r t s  downscale. 
r e l a y  advances one s t e p  f o r  each cyc le  of f l u c t u a t i o n s  r e g a r d l e s s  of ampli- 
tude o r  pen p o s i t i o n .  A t  a recorder  f u l l  s c a l e  range of 1000 mvlkm t h e  
equipment w i l l  r ecord  f l u c t u a t i o n s  down t o  5 mv/km. The da ta  se rve  a s  an 
index of micropulsa t ions  ac t iv i ty  showing d i u r n a l ,  seasonal  and sunspot  
c y c l e  v a r i a t i o n s .  The night t ime f l u c t u a t i o n s  a r e  c l o s e l y  c o r r e l a t e d  wi th  
a u r o r a l l y  a s s o c i a t e d  cosmic noise  absorp t ion .  
s a t i o n  pe r iod  i n  seconds can be obta ined  by d iv id ing  3600 by t h e  cyc le  pe r  
hour  va lue .  
Thus w i t h i n  the s e n s i t i v i t y  of ;he equipmeni: t h e  S t e P P h  
An i n d i c a t i o n  of t he  micropul- 
The c o l l e c t i o n ,  a n a l y s i s ,  and pub l i ca t ion  of t hese  t e l l u r i c  c u r r e n t  records  
and s c a l i n g s  i s  supported i n  p a r t  by t h e  A i r  Force Cambridge Research Labora- 
t o r i e s ,  Of f i ce  of Aerospace Research under Contract NO. AF 19(628)-1695, 
monitored by M r .  Elwood Maple. 
. .  
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FREQUENCY -TIME DISPLAYS OF TELLURIC CURRENT ACTIVITY 
R. R. Heacock and V.  P. Hessler 
These frequency-time d i s p l a y s  of e lec t romagnet ic  micropulsa t ion  a c t i v i t y  i n  
t h e  per iod  range % 5.7 t o  500 sec were recorded wi th  t h e  t e l l u r i c  cu r ren t  
technique us ing  t h e  N-S College e l e c t r o d e s  descr ibed  i n  the  preceding sec t ion .  
The t e l l u r i c  system has  t h e  advantage of l a r g e r  low frequency response than 
an  induc t ion  loop system and a be t te r  s i g n a l  t o  no i se  r a t i o  because of t h e  
m i l l i v o l t s  a v a i l a b l e  from t h e  t e l l u r i c  e l e c t r o d e s  i n  comparison wi th  t h e  
microvol t  s i g n a l s  of t h e  induct ion  loop. A magnetometer of t h e  r equ i r ed  
dynamic and frequency range f o r  t h i s  a p p l i c a t i o n  would be f a r  more expensive.  
The a m p l i f i e r  i s  a Medistor microvoltmeter set a t  10 mv range and logar i thmic  
scale. 
dynamic range of a c t i v i t y  which occurs  a t  Col lege i n  t h e  frequency range under 
i n v e s t i g a t i o n .  Thus wi th  cons tan t  g a i n  s e t t i n g s  the  low ampli tude PC 3 day- 
t i m e  a c t i v i t y  can be brought out c l e a r l y  on t h e  sonagrams, and wi th  no over- 
loading of t h e  in s t rumen ta t ion  due t o  t h e  powerful n ight t ime P i  a c t i v i t y -  
The logar i thmic  response makes i t  p o s s i b l e  t o  accomnodate t h e  wide 
The t ape  r eco rde r  i s  a Knight 4000A AM recorder  which has  been modified t o  
r eco rd  a t  1 1 / 6  inch  pe r  hour .  The playback r eco rde r  i s  another  Knight 4oooA 
which has  15 i p s  t ape  speed. Thus a speedup f a c t o r  of 46,000 i s  achieved. 
Th i s  speedup permi ts  t h e  d i sp lay  of 24 hours  of d a t a  on one sonagram, and t h e  
r e s u l t i n g  d a t a  pe r iod  range i s  5.7 t o  500 secs. 
The playback a m p l i f i e r  i s  a Tektronix Type 122. 
t h e  a m p l i f i e r  and Sonagraph a r e  shaped such t h a t  average a c t i v i t y  a t  t h e  
bottom Of sonagrams i s  not  t o o  b lack  and average a c t i v i t y  a t  t h e  top  i s  not 
t o 0  f a i n t .  
toward h ighe r  f requencies .  
of t h e  sonagrams would u s u a l l y  be blank when a reasonable  l e v e l  w a s  p resent  
a t  t h e  bottom. The depa r tu re  from f l a t n e s s  i s  not s u f f i c i e n t  t o  s i g n i f i c a n t l y  
d i s t o r t  t h e  Pc 3 - 5 a c t i v i t y .  
i n f e r  t h e  power s p e c t r a  of t h e  a c t i v i t y .  The i n t e n t  i s  t o  d i s p l a y  t h e  gene ra l  
frequency-time c h a r a c t e r i s t i c s  i n  a l l  p a r t s  of t h e  5.7 - 500 sec per iod  range. 
The frequency response of 
To accornplish this ,  t h e  response was made t o  i n c r e a s e  mOnOtOniCally 
I f  a f l a t  response had been used,  t h e  upper p a r t  
One should thus  not  u s e  t h e s e  sonagrams t o  
Spurious e f f e c t s  on t h e  sonagrams are i n d i c a t e d  by an "S" a t  t h e  top .  
I n  g e n e r a l ,  t h e s e  sonagrams should be  s t u d i e d  toge the r  wi th  t h e  t e l l u r i c  
c u r r e n t  t ime-amplitude t r a c e s  given i n  t h e  preceding s e c t i o n .  
The c o l l e c t i o n  and p u b l i c a t i o n  of t h e s e  sonagrams i s  supported j o i n t l y  by 
t h e  Of f i ce  of Naval Research under Cont rac t  NONR 3010 (01) and by t h e  A i r  
Force Cambridge Research Laboratories, O f f i c e  of Aerospace Research under 
Cont rac t  No. AF 19(628)-1695. 
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TELLURIC MICROPULSATION ACTIVITY - PC 1 
R. R. Heacock 
A s s i s t a n t  Geophysicis t  
Ins t rumenta t ion .  The sens ing  elements a r e  200 meter spaced t e l l u r i c  c u r r e n t  
e l e c t r o d e s  a l i g n e d  nor th-south  geographica l ly .  The record ing  system c o n s i s t s  
of a low pass  LC 60 cps r e j e c t i o n  f i l t e r ,  a 50k v o l t a g e  d i v i d e r  g a i n  c o n t r o l ,  a 
Tekt ronix  type  122 p r e a m p l i f i e r  (XlOOO,  h . f .  cu to f f  s e t t i n g  50 cps ,  1.f. c u t o f f  
s e t t i n g  0.8 cps) ,  a second 60 c p s  r e j e c t i o n  f i l t e r ,  a Kronhi te  e l e c t r o n i c  band- 
pas s  f i l t e r  w i t h  h . f .  cu to f f  a t  3 cps  and 1 . f .  c u t o f f  a t  0.06 cps ,  and an 
Ester l ine-Angus 1 m a  r eco rde r  opera t ing  a t  a c h a r t  speed of 3/4" p e r  min. T ime  
mark s i g n a l s  fu rn i shed  by t h e  I n s t i t u t e  operated NASA min i t r ack  s t a t i o n  a r e  
a c c u r a t e  t o  a mi l l i s econd .  
The in s t rumen ta t ion  h a s  a r a t h e r  f l a t  response  peak from 1 through 5 s e c  pe r iod  
e s s e n t i a l l y  the pe r iod  range of pea r l - type  mic ropu l sa t ions  a t  Col lege.  
p u l s a t i o n s  are a l s o  being recorded cont inuous ly  on t a p e ,  and t h e  taped record  
h a s  been in spec ted  f o r  evidence of p e a r l - t y p e  even t s  a t  f requencies  h ighe r  
than  3 cps ,  w i th  none being found t o  d a t e .  
Micro- 
Sca l ing  procedures .  
P e a r l - t y p e  micropulsa t ions .  
a r e  b )  a r a t h e r  cons t an t  p u l s e  
pe r iod  i n  t h e  range  0.5-10 sets, and c) a non-impulsive c h a r a c t e r  ( i . e .  a 
s m a l l  dynamic range) .  The maximum peak-to-peak ampli tude of t h e  p e a r l  envelope 
i s  measured i n  each ha l f -hour  which con ta ins  more than  - 1  minute Of p e a r l - t y p e  
a c t i v i t y ,  and t h i s  measurement i s  l i s t e d  under ampli tude,  mv/km. 
The c h a r t s  are in spec ted  f o r  h a l f - h o u r l y  Occurrences Of 
The c r i t e r i a  used f o r  i d e n t i f i c a t i o n  of p e a r l s  
a )  a r a t h e r  smooth "pear l" - l ike  envelope,  
Sonagrams (frequency-time d i sp lays )  are made of t h e  p e a r l  events .  
mate upper and lower frequency bounds of t h e  a c t i v i t y  are s c a l e d  by hal f -hour  
i n t e r v a l s  and a r e  en te red  under Frequency. 
The approxi -  
The form of t h e  p e a r l  a c t i v i t y  is  determined from t h e  sonagram. 
c o n t a i n s  p e r i o d i c  s t r u c t u r e s  with pe r iod  1-8 minutes ,  an S i s  en te red  i n  t h e  
Form column. I f  t h e  a c t i v i t y  seems in t e rmed ia t e  between Pc 1 and P i  1, an I 
i s  en te red  under Form. Thus the  a c t i v i t y  i n d i c a t e d  by "I" may have a broader  
and more d i f f u s e  frequency range than  f o r  t y p i c a l  Pc 1 a c t i v i t y ,  o r  t h e  event  
may be more impulsive than  f o r  t y p i c a l  Pc 1. The occurrence ra te  of "I" events  
h a s  some p o s i t i v e  c o r r e l a t i o n  with Kp values. 
I f  t h e  event  
This  mic ropu l sa t ion  record ing  and a n a l y s i s  program i s  supported by t h e  A i r  
Force  Cambridge Research Labora to r i e s ,  Of f i ce  of Aerospace Research, under 
Cont rac t  No. AF 19(628)-1695, monitored by M r .  Elwood Maple. 
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TYPE P c  1 (pearl)  MICROPULSATION ACTIVITY 
College N-S Tellur ic  Currents 
October 1966 
Hour Frequency AMP Hour Frequency AMP 
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Type Pc 1 (pearl) MICROPULSATION ACTIVITY (Cont'd.)  
Hour Frequency AMP Hour Frequency AMP 
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Type Pc 1 ( p e a r l )  MICROPULSATION ACTIVITY (Cont'd. ) 
, ,  
4 
AMP Hour Frequency Hour Frequency AMP 


















































































































































































































































































































































































































































TYPE P c  1 (pearl)  MICROPULSATION ACTIVITY 
College N-S T e l l u r i c  Currents 
November 1966 
AMP Hour Frequency AMP Hour Frequency 
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TYPE P c  1 (pearl)  MICROPULSATION ACTIVITY 
College N-S T e l l u r i c  C u r r e n t s  
December 1966 
Hour Frequency AMP Hour Frequency AMP 
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.50 .40 1 
.50 .40 1 
.5 .4 1 
, 5  .4 1 
.5 .4 S 1 
. 5  .4 S 1 
.50 .38 S 1 
.47 .33 s 2 
.42 .32 S 1 
.42 .32 S 3 
.40 . 33  S 2 
.45 .3 S 1 
.5 .3  S 1 
.37 .30 1 
.45 .30 1 
.40 .30 1 
.5  .15 S 4 
.50 .20 S 2 
.40 .18 2 
.20 .18 2 
.50 .40 2 
-60 .40 S 4 
.55 .40 S 3 
.63 .60 S 2 
.65 .60 S 2 
.60 -40 S 5 
.70 .38 S 1 2  
.70 -38 S 4 
.50 .26 S 1 2  
.50 . 2 7  S 10 
.45 .27  S 2 
Type Pc 1 (pearl) MICROPULSATION ACTIVITY (Cont'd.) 
Hour F r e q u e n c y  AMP Hcur Frequency  AMP 


































































































































































































































































































































































































































Type P c  1 ( p e a r l )  MICROPULSATION ACTIVITY (Cont ' d .  ) 
AMP Hour F r e q u e n c y  Hour F r e q u e n c y  AMP 


































































3 1  2130 
3 1  2200 





































GEOMAGNETIC ACTIVITY, K, Ak, C 
J. B. Townshend, Director 
College Magnetic and Seismological Observatory 
Environmental Science Services Administration 
. -  
. _  
The K, Ak and C-indices for College are assigned at the Coast & Geodetic Survey's 
College Magnetic & Seismological Observatory located at the University of Alaska. 
The K-index. The K-index is an indication of the intensity of the solar particle- 
radiation effects for each eight intervals beginning 00-03, 03-06.. .21 to 24 U.T. 
It is defined as, the difference between the highest and lowest deviation from a 
smooth curve to be expected for a component on a magnetically quiet day, within 
a three hour interval, according ta the season, the sunspot cycle, and the Phase 
of the moon. The K-indices are scaled from the Normal and Storm magnetograms5 
D and H traces and are based on the most disturbed component. The Z Component 
is no longer used for determining K. 
for College is as follows: 
The schedule for K-indices VS gamma range 
Gamma Range 
0 ( 2 5  
25 < 5 0  
50 <lo0 
100 < 2 0 0  
200 e350 
350 < 600 
600 < 1000 
1000 e1650 













The Equivalent Daily Amplitude, Ak. 
lent range, ak which is near the center of the limiting gamma ranges for a 
given grade of K. 
daily amplitude Ak. 
The K-index is converted into an equiva- 
The average of the eight values ak is called the equivalent 
For College the equivalent ak for K is: 
K = O  1 2 3 4 5 6 7 8 9 
ak = 0 3 7 15 27 48 80 140 240 400 (10Y 1 
The unit 10 Y has been chosen so as not to give the illusion of an accuracy n o t  
justified. The table for the re-conversion of K into an equivalent amplitude 
ak is conventional and differs somewhat from the values adopted for the center 
of the limiting gamma range. The difference is of importance only in special 
studies, therefore, the conventional re-conversion of K into ak is used. 
The Magnetic Daily Character-FigurcC. 
assigned on the basis=O,-if it is quiet; c=l; if it is normal or moderately 
disturbed; C=2, if it is greatly disturbed. The method used to assign charac- 
ters at the College Observatory is based on Ak as follows: 
To each Universal day a character is 
Ak range C - 
0 <11 0 
11 <50 1 
50 -t 2 






K-indices, Whole-day Character, and Equivalent Daily Amplitude, Ak 
Observatory, College Magnetic Observatory USC 6 GS. 





























- I  
2 2 3 4 2 0 0 0  
0 0 3 3 2 0 0 0  
0 0 1 0 0 0 0 0  
0 3 3 5 4 2 4 4  
4 4 6 7 4 6 4 2  
2 5 4 7 6 4 2 1  
2 1 0 0 3 5 2 2  
1 0 3 4 3 1 0 0  
1 1 4 5 4 3 1 1  
1 0 0 2 0 0 0 0  
0 0 0 1 0 0 0 0  
0 1 1 3 2 0 2 1  
1 0 1 4 4 1 0 2  
1 1 2 0 0 0 0 0  
0 0 1 3 2 1 2 3  
2 3 7 6 7 6 2 1  
1 1 0 0 0 2 1 1  
2 1 0 0 0 1 1 1  
1 0 1 1 0 0 1 1  
1 0 0 2 0 0 0 0  
0 0 0 0 3 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 1  
0 0 0 0 4 5 2 2  
2 2 6 6 5 2 3 3  
2 4 1 3 5 5 2 1  
1 0 0 0 1 2 2 1  
1 0 1 0 0 0 1 1  
0 0 1 0 0 1 1 0  
2 1 0 1 1 5 3 3  
3 4 5 6 6 6 4 4  _ .  . __  - ._ -.- - - - -  
Lower limit for K = 9 
Sum C Ak 
13 0 08 
08 0 05 
01 0 00 
25 1 21 
37 2 52 
31 1 42 
15 1 11 
12 0 08 
20 1 16 
03 0 01 
01 0 00 
10 0 05 
13 0 09 
04 0 02 
12 0 06 
34 2 59 
06 0 02 
06 0 02 
05 0 02 
03 0 01 
03 0 02 
00 0 00 
01 0 00 
13 1 11 
29 1 32 
23 1 20 
07 0 03 
04 0 02 
03 0 01 
16 1 12 






K-indices, Whole-day Character, and Equivalent Daily Amplitude, Ak 
Observatory, College Magnetic Observatory USC & GS. 
K-indices 
Hours UT 
1 I I I I O  I 
o m \ O O I w V I m r (  
o o o o r l d d w  Date Sum 
1 3 3 5 6 6 6 3 2  34 
2 2 2 1 5 5 2 3 1  21 
3 2 2 3 7 4 4 2 2  26 
4 2 2 1 2 1 1 3 1  13 
5 1 1 4 4 4 3 1 0  18 
6 0 1 2 4 3 1 1 1  13 
7 0 0 3 4 2 0 1 1  11 
8 1 2 1 1 1 1 1 0  08 
9 0 0 0 1 0 0 0 0  01 
10 0 1 2 5 5 1 2 2  17 
1.1 0 1 0 4 0 0 0 0  05 
12 1 1 0 3 0 2 3 1  11 
13 1 0 1 5 2 1 1 1  12 
14 0 0 0 0 0 0 0 0  00 
15 0 0 0 3 1 0 0 0  04 
16 0 1 3 3 1 1 1 0  10 
17 2 2 1 2 0 2 3 0  12 
18 0 0 0 1 2 3 3 2  11 
19 2 3 3 4 5 2 2 3  24 
20 1 2 1 2 2 1 2 1  12 
21 1 1 3 2 0 0 0 1  08 
22 0 0 0 0 0 0 0 0  00 
23 0 0 0 1 1 0 0 0  02 
24 0 1 4 3 2 0 0 0  10 
25 0 0 0 0 0 0 0 0  00 
26 2 1 2 3 3 2 0 0  13 
27 0 0 0 2 2 2 2 0  08 
28 0 1 2 5 5 5 5 3  26 
29 3 3 3 6 4 5 2 0  26 
31 0 1 6 7 6 6 2 3  30 
.. - - -  --- 
D 












































K-indices, Whole-day Character, and Equivalent Daily Amplitude, Ak 




1 2 3 4 4 5 2 2 2  24 1 18 
2 1 0 1 2 3 3 1 1  12 0 06 
3 0 0 0 3 1 0 0 0  04 0 02 
4 0 0 5 5 5 3 3 3  24 1 24 
5 2 4 5 4 1 4 5 2  27 1 24 
6 3 1 1 1 2 1 1 0  10 0 05 
7 0 0 0 0 0 0 1 0  01 0 00 
8 0 0 0 2 0 0 0 0  02 0 01 
9 0 0 0 1 0 0 0 0  01 0 00 
10 0 0 1 4 0 0 0 0  05 0 04 
11 0 0 0 1 0 2 0 0  03 0 01 
12 0 0 0 0 0 0 0 0  00 0 00 
13 1 3 3 4 5 6 3 1  26 1 26 
14 2 2 3 3 7 8 5 4  34 2 62 
15 3 3 3 5 5 4 3 1  27 1 23 
16 1 1 1 4 3 1 0 1  12 0 07 
17 1 0 1 3 3 3 1 2  14 0 08 
18 1 1 2 2 0 1 0 0  07 0 03 
19 0 0 0 0 0 1 0 1  02 0 01 
20 0 0 0 0 3 2 2 3  10 0 06 
21 1 2 1 4 3 4 2 2  19 1 12 
22 1 2 3 3 5 4 2 3  23 1 17 
23 2 1 0 1 2 3 2 1  12 0 06 
24 1 3 5 6 2 2 1 1  21 1 21 
25 1 1 3 6 5 3 3 2  24 1 23 
26 3 1 4 6 6 7 4 4  35 2 50 
27 4 4 6 6 6 4 4 3  37 2 45 
28 3 1 3 6 5 3 2 1  24 1 23 
29 1 0 3 4 1 1 1 0  11 0 07 
30 0 0 1 4 4 3 0 0  12 1 09 
O O O f l l O O  03 0 01 31 
- - -  __- - 
D H 
Lower limit for K = 9 2530 2490 
